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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S. C, 121: 

I. Claims 1-7, drawn to a floating-point accumulator, classified in class 708, 
subclass 505. 

II. Claims 8-30, drawn to a multiplication accumulation using multi-threaded 
accumulator, classified in class 708, subclass 603. 

The;inventions are distinct, each from the other because of the following reasons: 

2. . Inventions Group I and Group II are unrelated. Inventions are unrelated if it can be 
shown that they are not disclosed as capable of use together and they have different modes of 
operation, different functions, or different effects (MPEP § 806.04, MPEP § 808.01). In the 
instant case the different inventions, Group I discloses or teaches a floating-point accumulator 
wherein Group II discloses or teaches a floating-point multiplication accumulation using a multi- 
thread accumulator. 

3. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

4. Because these inventions are distinct for the reasons given above and the search required 
for Group I is not required for Group II, restriction for examination purposes as indicated is 
proper. 
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. 5. During a telephone conversation with Michael Anglin on 01/25/2005 a provisional 
election was made without traverse to prosecute the invention of Group II, claims 8-30. 
Affirmation of this election must be made by applicant in replying to this Office action. Claims 
1-7 withdrawn from further consideration by the examiner, 37 CFR 1 . 142(b), as being drawn to a 
non-elected invention. 

6. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1 .48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1 .48(b) and by the fee required under 37 CFR 1 . 1 7(i). 

Claim Rejections ^ 35 USC § 102 
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubUcation in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

8. Claims 8-9, 15-16, and 19-23 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chiji et al. ("The Coreware Methodology: building a 200 Mflop processor in 9 man months"). 

Re claim 8, Chip et al. disclose in Figures 2 and 4 an integrated circuit (e.g. 
Figure 4) comprising: a multiplier (e.g. FMUL in Figure 2) coupled to receive operands 
and to produce a product (e.g. output of FMUL in Figure 2), and a multi-threaded 
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accumulator (e.g. FADD in Figure 2 and page 550 right column lines 8-12) coupled to 
the multiplier to receive the product. 

Re claim 9, Chip et al. further disclose in Figures 2 and 4 a control circuit to 
interleave input operands from different operand streams into the multiplier (e.g. Opcode 
circuit in Figure 4). 

Re claim 15, Chip et al. further disclose in Figures 2 and 4 the integrated circuit 
(e.g. Figure 4) is a circuit selected from the group comprising a processor (e.g. abstract), 
a memory (e.g. register files in Figure 4), a memory controller (e.g. Opcode control in 
Figure 4), an application specific integrated circuit, and a communications device (e.g. 
page 549 left column under graphic processor). 

Re claim 16, Chip et al. disclose in Figures 2 and 4 an accumulator circuit (e.g. 
FADD in Figure 2) to accept operands from different threads interleaved in time (e.g. 
page 550 lines 9-13 right column), the accumulator having intermediate registers to 
simultaneously hold partial results from each of the different threads (e.g. Figure 2 
wherein the FADD holds 4 separate registers for xt, yt, zt, and wt respectively). 

Re claim 19, Chip et al. further disclose in Figures 2 and 4 the operands are 
floating point numbers in IEEE single precision format (e.g. page 551 line 5 under 
conclusion section) . 

Re claim 20, Chip et al. further disclose in Figures 2 and 4 the operands are 
floating point numbers in a floating point format other than IEEE single precision format 
(e.g. page 551 line 5 under conclusion section). 
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Re claim 21, Chip et al. further disclose in Figures 2 and 4 the floating point 
numbers include exponent fields with a least significant bit weight other than one (e.g. 
page 550 lines 4-5 in right column). 

Re claim 22, Chip et al. further disclose in Figures 2 and 4 the floating point 
numbers include exponent fields with a least significant bit weight equal to thirty-two 
(e.g. page 550 lines 4-5 in right column). 

Re claim 23, Chip et al. disclose in Figures 2 and 4 a multiplier to produce a 
product (e.g. output of FMUL as a*x in page 550); and an accumulator (e.g. FADD in 
Figure 2) coupled to receive the product from the multiplier, the accumulator including 
sequential elements to provide a multi-threaded capability (e.g. page 550 lines 9-14 right 
column). 

Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being obvious over Chip et al. ("The 
Coreware Methodology: building a 200 Mflop processor in 9 man months") in view of 
Debabrata et al. ("A 600 MHz half-bit level pipelined accumulator-interleaved multiplier 
accumulator core"). 
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Re claim 10, Chip et al. disclose in Figures 2 and 4 the multi-threaded 
accumulator is configured to sum floating point numbers having mantissas (e.g. FADD in 
Figure 2). Chip et al do not disclose the mantissa is in carry-save format. However, 
Debabrata et al. disclose in Figure 4 the multi-threaded accumulator is configured to sum 
floating point numbers having mantissas in carry-save format (e.g. Figure 4 and page 502 
lines 2-5). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention is made to replace the mantissas in carry-save format as seen 
in Debabrata et al.'s invention into Chip et al.'s invention because it would enable to 
increase the system performance (e.g. page 502 last two hnes and page 503 first two 
lines). 

Re claim 11, Chip et al. further disclose in Figures 2 and 4 the multi-threaded 
accumulator includes at least one intermediate register to facilitate accumulating two 
interleaved product streams simultaneously (e.g. FADD in Figure 2). 

11.' Claims 12-14, 17-18, and 24-30 are rejected under 35 U.S.C. 103(a) as being obvious 
over Chip et al. ("The Coreware Methodology: building a 200 Mflop processor in 9 man 
months") in view of Choquette (U.S. 6,480,872). 

Re claim 12, Chip et al. do not disclose in Figures 2 and 4 a floating point 
conversion unit coupled between the multiplier and the multi-threaded accumulator to 
convert the product from a first floating point representation to a second floating point 
representation. However, Choquette discloses in Figure in Figure 4 a floating point 
conversion unit coupled (e.g. 414) between the multiplier (e.g. 410 and 412) and the 
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multi-threaded accumulator (e.g. 416) to convert the product from a first floating point 
representation to a second floating point representation (e.g. before the shifter and after 
the shifter respectively). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention is made to add a floating point 
conversion unit coupled between the multiplier and the multi-threaded accumulator to 
convert the product from a first floating point representation to a second floating point 
representation as seen in Choquette's invention into Chip et al.'s invention because it 
would enable to properly producing the correct product-accumulation by shifting or 
aligning the product to the accumulation register (col. 5 lines 5-9). 

Re claim 13, Chip et al. fiirther disclose in Figures 2 and 4 the first floating point 
representation includes an exponent field having a least significant bit weight of one, and 
the second floating point representation includes an exponent field having a least 
significant bit weight of thirty-two (e.g. page 550 lines 4-5 in right column). 

Re claim 14, Chip et al. do not disclose in Figures 2 and 4 the multi-threaded 
accumulator circuit includes at least one constant shifter to conditionally shift a mantissa 
thirty-two bit positions. However, Choquette discloses in Figure 4 a constant shifter (e.g. 
414) to conditionally shift a mantissa thirty-two bit positions. Therefore, it would have 
been obvious to a person having ordinary skill in the art at the time the invention is made 
to add a constant shifter for shifting a mantissa thirty-two bit positions as seen in 
Choquette's invention into Chip et al.'s invention because it would enable to properly 
producing the correct product-accumulation by shifting or aligning the product to the 
accumulation register (col. 5 lines 5-9). 
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Re claims 17-18, Chip et al. do not disclose in Figures 2 and 4 a constant shifter 
prior to a first intermediate register, and a multiplexor subsequent to the first intermediate 
register and an adder circuit prior to a second intermediate register; and a second 
multiplexor subsequent to the second intermediate register. However, Choquette 
discloses in Figure 4 a constant shifter (414) prior to a first intermediate register (411), 
and a multiplexor subsequent (e.g. mux prior selecting operands into adder 416 on the 
left) to the first intermediate register and an adder circuit (e.g. 416) prior to a second 
intermediate register; and a second multiplexor (e.g. mux prior selecting operands into 
adder 416 on the right) subsequent to the second intermediate register (e.g. 418). 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention is made to add a constant shifter prior to a first intermediate register, 
and a multiplexor subsequent to the first intermediate register and an adder circuit prior to 
a second intermediate register; and a second multiplexor subsequent to the second 
intermediate register as seen in Choquette' s invention into Chip et al.'s invention because 
it would enable to properly producing the correct product-accumulation by shifting or 
ahgning the product to the accumulation register (col. 5 Hnes 5-9). 

Re claim 24, it has same limitations cited in claim 12. Thus, claim 24 is also 
rejected under the same rationale as cited in the rejection of rejected claim 12. 

Re claim 25, Chip et al. fiirther disclose in Figures 2 and 4 the accumulator (e.g. 
FADD in Figure 2) is configured to produce a present sum fi*om the converted product 
(e.g. output of FMUL) and a previous sum (e.g. feedback fi-om FADD) having the second 
exponent weight. 
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Re claim 26, Chip et al. do not disclose a post-noraialization unit to convert the 
present sum to a floating-point resultant having the first exponent weight. However, 
Choquette discloses in Figure 4 a post-normalization unit to convert the present sum to a 
floating-point resultant having the first exponent weight (e.g. feedback of register C into 
the mux prior entering shifter 414 in Figure 4). Therefore, it would have been obvious to 
a person having ordinary skill in the art at the time the invention is made to add a post- 
normalization unit to convert the present sum to a floating-point resultant having the first 
exponent weight as seen in Choquette' s invention into Chip et al.'s invention because it 
would enable to properly provide a desire format as predetermined by the system. 

Re claim 27, Chip et al. further disclose in Figures 2 and 4 the accumulator 
includes: an adder path (e.g. Figure 2). Chip et al do not disclose an adder bypass path. 
However, Choquette discloses in Figure 4 an accumulator including an adder bypass path 
(e.g. output of 412 directly feeds to the result register 416). Therefore, it would have 
been obvious to a person having ordinary skill in the art at the time the invention is made 
to add a bypass path as seen Choquette' s invention into Chip et al.'s invention because it 
would enable to increase the system performance by bypassing the alignment. 

Re claim 28, it has same limitations cited in claim 2 1 . Thus, claim 28 is also 
rejected under the same rationale as cited in the rejection of rejected claim 21 . 

Re claim 29, it has same limitations cited in claim 22. Thus, claim 29 is also 
rejected under the same rationale as cited in the rejection of rejected claim 22, 

Re claim 30, it has same limitations cited in claim 10. Thus, claim 30 is also 
rejected under the same rationale as cited in the rejection of rejected claim 10, 
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Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. U.S. Patent No. 5,226,001 to Garverick discloses a plural-channel decimation 
filter, as for sigma-delta analog-to-digital converters. 

b. U.S. Patent No. 5,305,248 to Ammann discloses a fast IEEE double precision 
reciprocals and square roots. 

c. U.S. Patent No. 4,048,485 to Nussbaumer discloses a digital filter generating a 
discrete convolution function. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chat C. Do whose telephone number is (571) 272-3721. The 
examiner can normally be reached on M => F from 7:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chaki Kakali can be reached on (571) 272-3719. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll-free). 
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